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m^m i ) ebi** i -cm* nz r s ; wmm t < i»t s ; mie^j 

*3V*T 1 £ L < liii<7)7 5 J mJW&c. L < tttf JDS *Lfc7 3 ^ MSB 

[W^g 2 ] iiWB««&a«w. sesw-i- 1 r^es *i* r ^ y &is?uo 3 0 
3~5o 2^m<or<yWiwm^zmi^\KUWL(o9>^^my^\t^^Y 



tt 2 KSB«0* ^/^fXii^^f Ko 

lit 6 ] m&m 4 xt± 5 tciamo ? > jcxia^r?- k 

•t S^SSUO^ * V - ~ > ^Jo 

[»w<&#*iiifcW9n 
[0001] 

«p*w*ate?o<g^w»H^z HX 3 KM-t&o 

[0 0 0 2] 
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mm^mmm^x-h^^^ym^i--^ (pk) u^m^i n^v 
\f (hk 1 1) mittit, lEigM-x-immtmfflzftx^&tiK m&m 

izXVBmZti&o m%K&M<D&Wm?-te, Nuclear Factor-Y (NF-Y) X* 

ib £ i>K lE^M-mm t smmj& k & it & n f - y o§§5i k ^turna*®* & tt * v> 

o lot, NF-Y^ffiS^ffl1-^HWJFF^^#MW^it^T-^m^M-^tT 

NF-Yt#i:f^^At^^7 h (NF-YA) tffiSfPffi 

74>jf- (Znf) ^f-7i:5o^!h^tK^^> (HD) ^ffl,ZHX 
l«:^n-->^tti^ (#M#ffc£$U) 0 ZHXlii, * > 

^K^w<-7 7 5 <;-^)Znf ^7^t:IU thZHXl^HDH^H 
D 2^^^-tf 2 7 2 -5 6 4 <DT S J WlWM\Z, NF-YAON**^^ ^ 
>-'JyfADt OffiSffcffl fc&KT? & & (^Bfcfcflt 1 ) o ;oyf>yn7 
YftffiZft'o fcift Z H X 1 3£¥M%# ? #iI tfj \z$m LX\<* fr<?tz 
(&&*FXm.2, 3) o CObfZHXlSfe?-!±M#:8q±, v-*-CH 
LC. GATA50B06MCHLC. GATA7G0 7©^l:IftfS (# 

[0 0 0 3] 

fcfc, ft?fi"t**»We>**»jat7t*H»«r(E^lW«lH^- (ZHX3) 
K-tafcS^tt-S^^e^J^^-tfge^J (GenBank/XM 029734) RZ>*^<7)— g& (DDB 
J/ AB007855) t±gEHr'-^^-^icS»$*L-Cv^^ tfr#ti7*- *^-;*_t 

ti£ < £n h fix & 1% £tzZfit><D m^m <b * £ «h <S> ?F nT^-C* o 
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[0 0 0 4] 

mmwxm i ] 

Yamada, K. , Osawa, H. , and Granner, D. K. (1999) FEBS Lett. 460, 4 

1-45 

Yamada, K. , Printz, R. L. , Osawa, H. , and Granner, D. K. (1999) Bi 
ochem. Biophys. Res. Commun. 261, 614-621 
I#Wttt3] 

Hirano, S. , Yamada, K. , Kawata, H. , Shou, Z. , Mizutani, T. , Yazawa 
, T. , Kajitani, T. , Sekiguchi, T. , Yoshino, M. , Shigematsu, Y. , Mayumi, 
M. , and Miyamoto, K. (2002) Gene 290, 107-114 

Yamada, K. , Kawata, H. , Matsuura, K. , Shou, Z. , Hirano, S. , Mizuta 
ni, T. , Yazawa, T. , Yoshino, M. , Sekiguchi, T. , Kajitani, T. , and Miyamo 
to. K. (2002) Biochem. Biophys. Res. Comm. 279, 368-374 
[0 0 0 5] 

ri*N F - Y A m\-<D ffiSflMB L> % LTil{5T-3£^£ffiJflp-r £ ¥ 

[0 0 0 6] 

[RJB * ife* * # ct)#^25. 

ZHXK fg^H^, DNA^^V^^I> Zyx i n, Y"S 
Kny>|JH5Htr;v K-X«5c»5Ro J: ? 1 1 - 1 9 V v>- 
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fi9 5 6T^ym^ (@e^J#-f-l) 56^^19. ZHX1 2o«y> 
^"7^ (Znf) -=6 7 &Z>*5 0 K*-f > (HDs) &^t>£ 

3&^^{i£©$rm&*>^SC^ZHX 1 t*CZHX77^J-«t 
££££££!&U ^LT-etL&ZHX 3 t^Wftto ZHX77^'J-fi, S>> 

ZHX3&. ZHXlM t ZHX3(D^triMMn<7)W< x ± 
[0 0 0 7] 

t~?v*<7) zhx 3 (DTzymMmz&^z ^rommmts 5. 3% 

Tr&*K t: h MZHX307 5 y mMM^mmt 8 7. 3%"C*o/i 

o 9 7 MZHX3 ©75 KTji-fo Z<DT$ smMmtt 

Y ZUX3X*^7 tZZ><DT $ SBMni 1 4#^£> 6 4 2 #B $ Xl,zffl^ir& 
mi&t3§rz_t>tiZ> 0 lot, ZHX 3 5 ymiB^iJ (@B?!j#^ 1 ) t 8 5 
-tffiliUOT^/mKm^f W^KJifc b(7)ZHX3 ^^p» 

^ot. ^IP^iit*:. BE^Jf f 1 tLS 7 5 / L < iit7 5 7 

mmm^'j?* < t i> s 5 %^iwi©t ^ y mge^ik itt$w7^ 
ymmnvmrnnfr^Li immmuftK'j?* < t & 8 5 %mwr $ ;m.m$ 
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^on^j-r & m h % fhh i)K w&m-^- i<DT$y muno 303-5 
0 2&u<dt $ ymmmii^n^wmmmzmi&frx&z t^z.& 0 ^x 

ymm<D3 0 3-5 0 2fS07$yTOJT^u^%i L^o 
[0 0 0 8] 

m-wmzBMt-rzmMx&Zo *&wi±, f^mmmx^^M-t^m^ 

% c\<D?>s*?wxi±^7°^v*mmfrti'&jRm<vmmmx$>2> 0 mk> * 
mzftm*tem-tz>-jj&x$>2>o 

m^n. £ ^n- & mn <d*?v-->7mx$>2> 0 

[0 0 0 9] 

^MMK&^T. P2-^^'J <y FyXfA, pDsRedl-Cia- a -gaK t 
h fltefcv 9 V V - V"7V cD NA, Advantage2PCR3r y K t: > Mult iple Tissue 
Northern Blot&tflBlot IiUExpressHyb^-Y 7*) ¥4 -tf^v a ^^fSu &?>pEGFP 
-Cl&Clontech(Palo Alto,CA)^<bIiA Lfc 0 pGEX-4T-2.pGEX-5X-l> « -32pdCTP(l 
llTBq/mmolK ^;V^fi>-b7 r n-* 4 B> 3 5 S (37TB 
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q/mmo 1 ) f iAmersham Phannac i a B i otech (C 1 eve 1 and. OH) h MX L tz 0 HEK293?ffljj& 
> H hffifeWfflMM (^American Type Culture Collect ion (Manassas>VA)^$| 
AtTtoTRIOZOL^.Superscriptll.pcDNAS.lHis-Cy^^^ h\ S.U^LIPOFECTAM 
INE PLUS{iInvitrogen(Groningen,Netherlands)^^^AL7^ 0 ExTaqDNA^ 0 '; * y 
— fe\ pT7Blue-T2^ ^tflBcaBestDNA^U >^3r y h (iTaKaRa BIOMEDI 

CALS*»<bX¥tfeo pGEM-T Easy-<^*-, T7 TNT Quick-*S£-(E^/»iR^ pG 
L3-ControKpRL-CMV,25.^Zim^ v7i5 — if ##f^ f±Promega(Madison,WI) ^ h 
^AL/vioBig Dye terminator FS cycle v — 5 v>^*^r y HiApplied Bios 
ystems Japan (Tokyo Japan) A Ltz Q T0PP3#fflJJ£tiStragene(La Jolla>CA) 
*^Aflf; 0 QIAGENT^*^ K*? h fiQIAGEN (Hi lden % Germany) if- L tz 



[0 0 10] 

p A C T 2 B 1 5 K*K*J:t9 tftll Lfc (^tlrMl) o 

^n-Hfc$^G2 3:/?* 3 h\ P AD-G2 3£EcoRI/XhoI 
XI* Sf i I/B g 1 imMbU •ett-rtLOKfJt^p GEX-4T-2^^^ 
-OEcoRI/Xho I hXtip GBKT7^^^-OSf i I /Bam 
HIt'f h^f/^n-iV/U ti-Zrti p G S T — G 2 3 25:^pDBD- 
G 2 3 £#fc 0 

pAD-G23O2 5 0 bpOEcoRI/Hi n d IHUrM"*: p D s R e d 
1-ClWEcoRI/Hin dIIT*M h ^^"f^ n-^>^*u p D s R 
ed-i[Sl§G23 (HD1) 4MU; 0 ±ES-D s R e d 1 C 1-H i n 
dill (m&m-w3) RZf±mA s-D s RedlCl-SalltV^^l/ 
(ie?iJ#-S§-4) £-e<£>m> T^-y^U UV^HbU Lt p D s R 
e d 1 - C lOH i n dlll/S allt^f hffWf AU pDsRedl-C 
1 E 1 *ntz 0 p D s R e d-^fRliG 2 3 (HD 1) OEcoRI/Bglll 
Wftf-fcpD s R e d 1 - C 1 E 1 OE c o R I/B amH I *~**j"T>7 n-^> 
P DsRed-rZHX3 (HD1) ZftMLfz 0 £1* & ^ KOE 
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coRI/Xho I Wrti £rpACT2cDE coRI/XhoIt'f Y*P^*f7? 
n-c^V^U pAD — ZHX3 (2 4 2-4 8 8) *%tz 0 

PBSII-KIAA0395 (iDr.Takahiro Nagase (KAZUSA DNA RESEARCH INS 
TITUTE. Japan) ^<bM#$ *itz 0 ±127^ X 5 KOI. 2kb^SalI/Ap 
a IBfrtf^pD s Redl-ClElOSa 1 I/Apalt'f h^^T^n 
pDsRed-ZHX3 (HD2-5) ZfeWkLfco 4f-6i>.W<0 
B g 1II/B amHIi^pACT2B lOBamHIt'f h^^y^n- 
->^U pAD— ZHX3 (4 9 8- 9 0 3) 
[0011] 

pAD-ZHXl (1 4 2-8 7 3). pAD-ZHXl (2 7 2 -8 7 3) 
. pAD-ZHXl (5 6 5-8 7 3). pAD-ZHXl (2 7 2 - 5 6 4) 
. pAD-ZHXl (2 7 2-4 3 2). pAD-ZHXl (4 3 0-5 6 4) 
. pAD-ZHXl (3 4 5-4 6 3) . pDBD. pYAl-2 6 9. p YA 
1-140. pYAl-112. pYA141-269. pYA 172-269 
. RVp YA2 0 5-2 6 9 *a*fcftoTfls*Lfc tfmifttMl. 2) 

HEK2 9 3W^^f-^;VRNA^^lif©7'n faiPICftotTR 
I ZOL^l*iv^ilLf;o 386K^-#V^9— lf«iSJCS (RT-PCR s 
) ^^ r F^^*#ormH«f^L7t < J:9Mfo^ (##fF^2) o ^'J^7 
-VmKlB (PCR) WE x T a qDNA*°'J ^ 7-t*Of ffl^iv^li, 
JBMfc^Lfc o S — hZHX3— Ap a I 2 (@2?!]#-5§- 5 ) R 

U r As-hZHX3-STOP4 (gSMtt 6) . S-hZHX3-NcoI ( 
WZm^D M'As-hZHX3-BsmBI2 (IB?!l#-^8) . S-hZH 
X3-Met (@e?ljff 9) MAs-hZHX3-NcoI (@2?iJ#^10) 
. S-hZHX3-HDl (M&m^rl 1) SO f As-hZHX3-HD2 (SB 
?ij#-f-12). S-hZHX3-HDl (@E?!)#^- 1 1 ) RTF A. s - h Z H X 3 
- 1 5 0 6 (m&m-^ 13) . S-hZHX3-1090 (mm^ 1 4 ) RXf 
As-hZHX3-HD2 (E?9ttl2) , S-hZHX3-HD2 (@S?!]# 
f 15) MAs-hZHX3-HD2 (E?lJff 12) . S-hZHX3-H 
Dl (Wm&Srl 1) M'As-hZHX3-HDl (SB^J#^ 1 6 ) . RV? S 



ffiiE# 2003-3068729 



12002-366512 




8/ 



-hZHX3N (mm^l 7) WAs-hZHX3N (MM^ 1 8) 
[0 0 12] 

Z*lh<D&Mm* p GEM-T E a s y ^ * -fp^T^ n-^>^ U 
p G EM— T Easy ZHX3 (Apal/STOP) , pGE 
M-T Easy ZHX3 (NcoI/BsmBI) , p GEM-T E a s 
y ZHX3 (Me t/Nc o I) > p GEM-T Easy ZHX3 (HD 
1-2) , pGEM-T Easy ZHX3 (HD 1-1 5 0 6) , pGEM 
-T Easy ZHX3 (1 0 9 0-HD2), p G EM— T Easy Z 
H X 3 (HD 2 ) , p GEM— T Easy ZHX3 (HD1) . MpGE 
M-T Easy ZHX3N^: 0 

GBKT 7MC S 1 (mm^ 1 9) MGBKT7MC S 2 *V zf* ? V* 
*K (K?ijf f 2 0) £T--'; V^lbU fLTpGBKT7(OE 

c o R 1/B amH I b n - — U p GBKT7B 1 

o ±f2pGEM-T Easy ZHX3 (Apal/STOP) OApal/ 
BamHIi)t?:pDsRed-ZHX3 (HD2-5) OA pal /B amH 
I^->f bcp^^n-^^u pDsRed-ZHX3 (HD2 — STOP 
) Z'&fZo p G EM— T Easy ZHX3 (NcoI/BsmBI) <DE c 
oR I/B smB I Slf>Tr SrpDsRe d — ZHX3 (HD2 — STOP) <DE c 
o R 1/B smB I t^f h^t^n^-^y^U pDsRed-ZHX3 ( 
Nc o I -STOP) 
10 0 13] 

S — GBKT7— Nd e I (@B^!l#-^2 1) MAs-GBKT7-Nc o I 
=rz?]s*^y? (@fi^J#-^-2 2) fcT-'-V^U V VBfcfbU fUp 
GBKT7B 1 ON d e I/Nco IiM hfp-^AU p GB KT 7 NEN& 
#fc 0 pDsRed-ZHX3 (NcoI-STOP) 0 2 k bONc o I/B 
amH I8JfJt£p GBKT7NEN©Nc o I/BamHIt'f h^-^^n 
pGBKT7 — ZHX3 (NcoI-STOP) *%tz 0 _tf5p G 
EM-T Easy ZHX3 (Met/Ncol) £NcoI-CrMbU 9 6 
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0bpW^pGBKT7-ZHX3 (NcoI-STOP) ^Ncolt'f 
h*^y-7?u-->ri^ pDBD— ZHX3 (1 -9 5 6) £#fc 0 Z> 
7^7^^ K^BamHItilftU K 1 e n o w&j£K X 0 ^rt^SWgU * 
Itf <^tE c oRI-CM^L^o ±ffi2. 9kbO»fJt=SrpGEX-5X-l 
^^-OEcoRI/Sma I *M h n-^>-^U p GST-Z 

H X 3 (1 - 9 5 6) £#£o pGST-ZHX3 (1 -9 5 6) (OEcoRI 
/Xho I ©fit* p ACT 2 B l©EcoRI/XhoIt^ h u - 

->**U p AD-ZHX3 (1 -9 5 6) £#£ 0 PCRfiS — hZHX3H 
Dl (le^Jff 1 1) MAs-hZHX3-HDl-Eco {W$m^2 3) 
Oi^f^^-fv-fcU, pDBD— ZHX3 (1-956) ZMWt 
Lxm^Xftfrtitzo EcoRIWim ±IBHfJt : l:pACT2Bl<7)Ec 
oRIt^h^Wn-^y^U pAD — ZHX3 (3 0 3-3 6 4) £ 

[0 0 14] 

p SG4 2 4. pSG4 2 4 B 1, 5XGAL4-pGL3 Control 
, MpEGFP-C 1 E I?'?** K(±J^lpr^^$tt/i (6, 13-15) 0 
pDBD— ZHX3 (1 - 9 5 6) <D 2 . 9 kbOEc oR I/BamHIifr 
£pSG424B lXfip EGFP-ClEl^*-OEcoRI/BamH 
h^^-^n-^v^U -e-tL-TtL, pGAL4-ZHX3 (1-95 
6) MpGFP-ZHX3 (1 -9 5 6) P DsRed-ZHX3 ( 

HD2-5) (OBg 1 II/B amH S G 4 2 4B l^BamHIt^f 

h^^^n-^^U pGAL4 — ZHX3 (4 9 8-9 0 3) Z'fttZo 
p G EM— T Easy ZHX3 (HD1-2) , p GEM— T Easy 
ZHX3 (HD1-1506) . p GEM-T Easy ZHX3 (1090 
-HD2) , It^pGEM-T Easy ZHX3 (HD2) OEcoRI/ 
B amH IWfrZv SG4 2 4B lXlip EGFP-ClEH^-(^)Ec o 
R I/B amH It-f h^Wn--^/U ■Zti^ti, pGAL4-ZH 
X3 (303-555) , pGAL4-ZHX3 (303-502) , pGFP 
-ZHX3 (303-555). pGFP-ZHX3 (303-502), pG 
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FP-ZHX3 (3 6 4-5 5 5), pGFP-ZHX3 (497-555) £ 
n?z 0 pGEM-T Easy ZHX3 (HD1) OEc oRI/BamHI 
Siftf-Srp S G 4 2 4 B 1 ^^-OE c o R I/B amHIt'f b n 
--V^U pGAL4 — ZHX3 (303-364) *&tz 0 
[0 0 15] 

PCRf±S-hZHX3-Me t3 (gfi?iJ#-5§- 2 4 ) RXf A s-hZHX3- 
9 0 9 (SB^J#-t 25), S-hZHX3-Met3 (@S?iJ#-^ 2 4 ) &CFA s 
-hZHX3-435 (IE^J#-^ 26) , S-hZHX3-436 (@B^!l#-t 2 
7) £t>*As-hZHX3-9 0 9 (@e5«-S§-2 5) , S-hZHX3-Met 
3 (M^m^r 2 4 ) Stf A s-hZHX3-32 1 (M^m^ 2 8) , S - h Z 
HX3-3 2 2 9) Ms-hZHX3-4 3 5 (E?!lff 2 6 

) , WS-hZHX3-l 6 6 3 0) MAs-hZHX3-B 

smBI-2 (@e^!l#^3 1) ©I^M^^^-at, pDBD-Z 
HX3 (1 -9 5 6) *mmt LTfflv^T, ^US-hZHX3-l 0 9 0 ( 
1 4 ) StfA s-hZHX3-1506 (WM^ 1 3 ) C9&^;b-£ 
£7^>f v-fc LT, pGFP — ZHX3 (3 0 3- 5 5 5) ^iltLtffi^ 
-pfffr^Tto ifi|Jl£*LfcDNA& p G EM— T E a s yX(ipT7B lue- 
2 T-^^-fp^-^n-^^U p G EM— T Easy ZHX3 
(Met/9 0 9) , pGE M- T Easy ZHX3 (Met/435), 
p GEM-T Easy ZHX3 (436/909). pT7Blue-2 
T ZHX3 (Met/321). pT7Blue-2 T ZHX3 (322 
/4 3 5) , p GEM-T Easy ZHX3 (1663/2022), RZ>* 
p GEM-T Easy ZHX3 (1 0 9 0/1 5 0 6) ^WW; 6 C 
tib<D~79X$ KOEcoR I/B amH Ilff^^P S G 4 2 4 B 1 JU± p E G 
FP-C 1 E 1^*-<7)E c o R I/B amH l^J h *?^"7>7 u-=.yy 
U pGAL4 — ZHX3 (1-145), pGAL4-ZHX3 (146-3 
03), pGFP — ZHX3 (1-303), pGFP-ZHX3 (1-107 
), pGFP — ZHX3 (108-145), ^pGFP-ZHX3 (14 6 
-3 0 3) Z^ti^tmtZo p GEM-T Easy ZHX3 (109 0/1 
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5 0 6) ©Eco RI/BamHIi)t^p SG4 2 4Bl^Ec oRI/Ba 
mHIt^ff4 1 ^t7'^n-^>^U pGAL4-ZHX3 (3 6 4 - 5 0 2 
) £#fc 0 p G EM— T Easy ZHX3 (1 6 6 3/2 0 2 2) <7)E c o 
RI/BsmB I Iff £ p D s R e d — ZHX3 (HD2 — STOP) ©E c o 
RI/BsmBIt^ h^t7^n-->^L, pDsRed-ZHX3 (l 

6 6 3-STOP) =H#fc 0 &r?Z>*7y*$ KOE c o R I/B amH I Brfi-fc 
pEGFP-ClElOEcoRI/BamHIt'f htp^7? 

. pGFP — ZHX3 (555-956) 
[0 0 16] 

H i sCMCS 1 (BB?!l#-^3 2) &tfH i sCMCS2t'J^^ WK 
(@e^ij#^3 3) £T--V>-^U T/BMUU f Ltp cDNA3. lHi 
s-C^OKp n I/E coRIt'f h q*^-?? u-~>? U p c DN A 3 . 
1H i s-C2&t#£ 0 ±IfipGST-ZHXl (2 7 2-4 3 2) (implC^ 
(12) o pGST-ZHXl (272-432) <7)4 8 ObpOB am 
H I BffJtfc pcDNA3. lHi s-C2CBamHI h n — 

pCMV-ZHXl (2 7 2 -4 3 2) 
^t©7'7^5 3 l 0 0 (A 

pplied Biosystems) ^^V^TH^L7^o 
10 0 17] 

ifte?Hi 1 GAL40DNA^K^^> (DBD) KK-frLfc, thZH 
Xl^a-KiE^j^It^, pDBD-ZHXl (1 - 8 7 3) (pGBK 
T7-ZHX 1 (1 -8 7 3)), RV? y MtliKW cDNA?^ 7 

7v-<nmmimmK®i'oxft-ofz m&Wrjcmsm o AHio9it» 
±iBpDBD-zHxi (i- 8 7 3) < v^mmLtzo ±mm* c 

/L i A c - H*o'v^c^^f^$E^^^ ^/7ij^^j--> rKi%m 
Ztltz (Yamada, K., Wang, J.-C. , Osawa, H., Scott, D. K., and Granner, D 
• K. (1998) BioTechniques 24, 596-600) 0 JftRVmUmmm c D N A v 4 f 
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5 0 O^S^l 1 0 0^M«O^D-y^;h,m, 4mM 3- 
h'J77-WX-<r-g a lX«nftZtifz, k^fy>-, b'J^b 

yi^-h^tL^o 3 3W1 0 9 ©it^ n - v^ftLf W^f) 
#£>*Lfc 0 IIW^l acZl/*-^-^tf, ±|2^-»*S FY 5 2 6. £ 
£>'p GBKT 73ZJip DBD-ZHX 1 (1 -8 7 3) ^ W^-ftifr* 

% H— V-~>^Xfi§i^*-, p ACT 2 &~£tt&llte?n-y^fb.iji 

- >frh<DZ YWM £ B LAS T12?!j^£O f Jt3£-7°n ^*7A £fflv*T 

GenBan k f-^^-^rti:Aotv^ &<7) £ ik%tLtz 0 
[0 0 18] 

M1£M3 cDNA3fe^oii;^ilia (race) 

t FZHX3 c DNA<7)5' fc: fffllTyy >- c 

DNAMdv antage2PCR*y Ftfflv^5' -RACEfe^fffl 
Lfco 2-2<DMitt!&m&)7 0 7 J-?-, hZHX3-5RACE-Asl (SC^iJ 
ff3 4) ^ RTfh ZHX3-5 RACE-As 2 (@£?ij#^3 5) Zi&mLfz 
o ±IS5' -RACE^M(«it^«^t-^-/n hrr;v^oT^f^^o 
itipI^tLfcDNAlffit^p GEM-T E a s y^^ -ft 3 ^:/^ n->^L 

[0 0 19] 

l&SfeffiU Po lv (A) +RNA7Q y hfrtir 

H h M u 1 t i p 1 e Tissue Northern Blot 25. tfB 1 
otIl£>pGEM-T Easy hZHX3N 7"^^ ^ Kt)^«^ tt/i 
> tfZHX3 cDNAOO. 6kb©«-32p dCTP-IlEcoR 
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>U -fr LXB caBest DNA^ft^ h 
X-mmLfZo ExpressHybM/'J ¥4 -tf- v 3 ^?ti&&iifr/W ^ 'J ^ 

[0 0 2 0] 

5 mm 2 y-'J y Ky^fAIM /? - £g 2 h k g=if£a 

ZHX3 tOZHX 1 OAfariMK^ > ZfrtiftZ tztbK^ pDBD 
XlipDBD-G2 3^trSFY5 2 6if^ GAL4 AD£M^L£ 
ZHXl^^f ^^i9^^>^?F^ I(ipACT2-elTOLf: 0 ZH 

x 1 t<Dzux3<D^7-u-Mmtv^^ >xazux<D^-mmtv^4 > 

*-??}£>yir2>tzi6K, p D B D> pDBD-ZHXl (1 -8 7 3) Ilip 
DBD-G23mSFY5 2 6ffM> G A L 4 AD^UcZHX 
3<7)Zt iftteWMbtifzftm, Xl*pACT2X*MM&&Ltz 0 ZHX3<7> 
NF-YAtO^ffl J ^Zm^ZtzftK, pDBDXlipYA 1-2 6 
9mSFY5 2 6HtM, GAL4 AD^M^StL^Z HX 3 Z & 
i tz® VWbtitzl&mxftmn&LtZo NF-YA<7)ZHX3£ WKfcm 
J fz&K, pAD — ZHX3 (2 4 2-4 8 8) £-§-frSF 

Y 5 2 6HtM, GAL 4 D B D KM&Z ttfcN F - Y AO $ t %W 0 

^ f> titzfmxr^^ Ltz 0 
[0021] 

Iftlfeffllfi ^;V?»?-;j->-S- 1- v--if (GST) ^jvy^y^fr 

pGST-ZHXl (1 -8 7 3) ^^U'M^otMl^: (#E# 
^^3) o TOPP3»^pGEX-5X-l, pGST-ZHXl (1- 
8 7 3) , pGST-.G23XlipGST-ZHX3 (1 - 9 5 6) li^* 

zn.mL-f^^^ ^xfm^Ltzo ±iaGSTi^^w^fon, i nv it 
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m%W$M2, 3) o JifBpDBD-ZHX3 (1 -9 5 6) K£in v 

itro-eSIR^tL^, 3 5 s-^ltSft*:. Z H X 3 (DmWkVtztbltZ&m Ltz 0 ft 
t-X^f#t0 2 xSDSt>^ii!i:SlSU ^-bT^tL-rtL 
0±tt^mr^'fe^i^-*-fc*^> 1 0%SDS-PAGEy;W:^: c 
±UY)l>Z&mmt. LTF U J IX®^b-/V-h(Kanagawa.Japan)^Sm 
Lfz 0 ffiSfPfflv^^-;v^FU J IX BAS-200 0®{£53^vXx A 

[0 0 2 2] 

U%km7 Ii.^O ? DNAh7^7x^y 3 > 

HEK2 9 3#te£ 1 0 %u v^BJfiL?tT*ffi55 L/iDulbecco' s modified Eag 
les medium^-e3 7 "C^ 5 %C O 2 ^ * -^tr^ftL^o 

DNAh7>X7x^y 3 >liLIPOFECTAMINE PLUSItl* 

GEN7°775K^7 h£fflv>TfiM£*L. «v»TC s C 1 ^S^^Lvfrgl^ 
of:, » (^i;V^fcl9 5 X 1 0 4) h5^7x?ya ><75BifBJC2 4 
a/U-ZI/- h^-C^SL^o ±.12 5XGAL4 — pGL3 Contro lttffi 
fRKt&oTf^Lfc (Tanaka, T., Inazu. T., Yamada, K., Myint, Z. , Keng, 
V. W., Inoue, Y., Taniguchi, N. , and Noguchi, T. (1999) Biochem. J. 339, 
111-117 ) 0 5XGAL4-pGL3Control XI* pGL3~Con t 
r o 1 l*Vtf-?-7°7X$ Kfc Ltfffl^tLjto ZHX3 0fef^tt«^ 
/ca6H, 1 0 0 n g^l/* 0 -?-? 0 ^* 5 >\ 2ng©pRL-CMW^ $.0^ 
$*ifcacr>GAL 4 DBD-ZEXSi^W^fM^^^ K£ 
X7*?Y Ltzo -fyXZ V<DB& (1 5 2 n g) ^5?"C*tL^ p S G4 
2 4 J: tym&tiLtZo Z H X 3 <D Z H X 1 t W^fnziMO, ZHX 

3O|g^fStt^OSb*<0^*fOfci6^ % 10 0ngOVjH-^-7*7^5 2 
ngOpRL-CMW. 50ngOGAL4 DB D®&^ 
5 h\ &a^£tLfca<S>t: h ZHX 1 (O-fMK^'f >OfK»"/9^5 K\ p 
CMV-ZHX 1 (272-432) % hy>*y^? Y Ltz Q y°7*< KO*& 
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i (2 0 2 ng) =Sr. ^H-CabtLlf, pcDNA3. 1 H i s - C 2 OffilQK J: 
t)m%aLtz 0 m&lk%9^rt>7'& (GFP) -M^* >^*«*>*l£?0;fci&K % 
3 0 0 n gO^£*t£GFP:/^;*. ^ KI:h7>X7x^b Lfco ^>X7x 

iC^ttXiiLaser microscope (Olympus) T'M^L^ (15) a A'&lF* 5 
OW7x7- -t?7>#r £ ^m^^*§ti- ^ynhn^ (Promega) T 
ff o fc 0 ;V ~> "7 je. 9 — -If r&tt&Berthold Lumat model LB 9501 (Wi ldbad^ Germany 

*>8y£Lfc 0 *^wvy7x7-« (Jt^-^-fS:) £«7 ^ v-f 

[0 0 2 3] 



Z H X 1 ffiSf^ffl ^ f 7 V - - >^^tf o /: 0 K fZHXl^n- 
Vffiffl 5:GAL4 DBDtclfc^U ^U^(0 + > 7^ W^g W2 
^'J^Kv^tA (S*i£#!j5) ^^7 7MflMl»cDNA7^f 

■FtKDJjyyV-fDffil. 5X10 7^^1. 1 X 1 0 7©ii(7)^D->^ 
^7'J-->^L, f Ul 6^2 5^n-7^ipJi^H is+ Ad e 
+ , RZFa-g a 1 Utt^te^r-etL-etL^LfCo CltKbO* n- >^£> G A L 4 

Ym^^kmk, ^^BLAST^yn^7A^fflViTG enBankf 
[0 0 2 4] 
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imi) 



The ZHXl -interacting proteins 



Protein 



Number of clone 



BS69 corepressor 

Nuclear protein, ataxia-telangiectasia-like protein 

Androgen-induced alsose reductase 

ATF-IP 

Spinocerebellar ataxia type I 

Zyxin 

Elf-1 

Eleven-nineteen lysine-rich leukemia gene 

ZHXl 

unknown 



9 
5 
3 
2 
2 
2 
1 
1 
8 
8 



[0 0 2 5] 

mw-mi- (atf) imfcm*y>**w (atf-ip) , &&m&8M%m 

II, y^yV, Elf-1, H-19'Jy>-V7f6lLiI^ R&Z 

HxitfWL%a<o?ys*?ntLx?u--yyztitz @mw&M3m „ 8^ 

n-y|i»^y/^I^3-KU; 0 IPfei^Cifctc, 3^u->, G23 
, G58, JBLXFL 2 6(±Z n f S0 r HDtf-7Offi*S:3- VLfz 0 iMfflfc* 

>9> *LX±mz?^*^V&mi*ltZtbK?v-~>r-£tltzK hK I AAO 
3 9 5 cDNA<Z>*;Kfcffl*Rte£^Lfc£fc&jFLfco <b ii i <Z>EF?S 

^v^TCtT.^O^n->(7)^^te w ir^i5Wco KIAA0 3 9 5 t J*^&&± 
IfiL 2 6^n-y[iZHX2i: LT4fe©#^fc£v»-C3B*L&-C** o o 

#.l<~, V K I AA 0 3 9 5 c DNA<7>5' -*3-KE2?0Sy%»)O3-K 
«i**iM***fcie>^ 5' -RACES (1*1*093) *JBv*fc 0 fcfc^ftlWSJ 
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h»m^9yVcDNASr»atUTPCR»cJ:>)^3t: 0 ft&fc, ^ScDNA 
[0 0 2 6] 

*»^IWcaSV»ifcK:> ^IcDNAIi9 6 57^|»t-^/'J-f 

X 1 fcinx.T2"OOCy s 2~H i s 2"lZn f ^f-7M5o<7)HD^ 

3 tW£& 0 ffi-^ZHX3ii> ¥>?y 4 >Jf-RZF***tfv?X 3 OfcHh^fc 
^ HUGO Nomenclature Committee^Ji^$ ftfz 0 Ell h ZHX3 0H 

£*l£T$ ymse^ij^t: h ZHX 1 t<7)jt3££^-fo 

h ZHX3 fy^tmii^mZtLtzfr^Al 0 4. 7 *n h v&tf 
5.68 ^-fho ±12 p A D - G 5 8 p A D - G 2 3 ^tt-Ptt Z 
HX301 14-64 2W2 4 2 -6 1 5<3T5 /BEyiJ&a - Kf ^ 
T% JtfEK IAA0 3 9 5tttfZHX3O4 9 8~9 5 6O7^y IRK?!!* n 

~7 1 oor^/mK^if^iEU *Lrm&zfi&mmfi'ri-n'i±ifiEL 

&V> 0 ZHX3MZHX 1<Z>IB0 3- K«J*»C*Jt* * 9 V**f- VWmJfT 

^ymm^zisn^mmt. ^rti^ffi4 e. 9%M3 4. 4%-e&o£ 0 

[0 0 2 7] 

tfZHX3 mRNA^ii^t^/f >7Uy Yfrffi (ifclfcflH) 
JwJ: OfltfSLfco 02 IZTF-fX o HhZHX3 m R N AlillcO/N*V K, 
«$9. 4, 7. 3 % 5. 0, #^4. 6kbtUtffi$tL^ 0 H^ff>0^ 

\Zm'<tz£:Xe>%mfci$\,>xmmZfrtZo Z\<DZ.tl*KYZHX3 mRNAtt 
[0 0 2 8] 

*SUfcfl!-Ctt. Z H X 1 O ifo >f H X 3 OffiSlflsJB $ ft 
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2>frt\<> 7 mmtm^Z titbit ZHXlMZHX3 0^f/Wnri# 
itVJJ XO-ry ^yy^lirvtzo SW*S FY 5 2 6 GAL 4 D B DO 
*S-HSnpDBDXIiGAL4 DBDi:i^^:ZHX30T^t^ 
12 4 2-615^3- m P DBD-G2 3t«^t/; 0 ±fE2o<7)g£ 
flMfctiVtf- LT1£M£*l£ 0 GAL 4 AD(0*^inpAC 
T2XliGAL4 A D KM&Z fitz Z HX 1 £ fciaNlfS*Lfc3BIR* 
- K-T^v^o^O^^^^ K»i«fc:/?;*5 Kfc LTteffiSttfco pDBD£ 

/?-#7^hy^-fe*ffift^U (f-^(i^LT^^v>) o pDB 
D-G2 3Sr^trU^-^-»«SrpACT2. pAD-ZHXl (5 6 5-8 
73) > pAD-ZHXl (4 3 0- 5 6 4) XlipAD-ZHXl (3 4 5- 
4 6 3) -CJ&JWE&Lfct^ dtL^O0^^®^-^7^ 
Ltz (0 3) o fcNBl&fc, ±|B***p AD-ZHX 1 (1 4 2 -8 7 3) . p 
AD-ZHX 1 (2 7 2 -8 7 3) , pAD-ZHXl (2 7 2 -5 6 4) Xlt 
pAD-ZHXl (272-432) T^RIE&Lfcfc § , mp-lfy? byf 
ttfco ±12 p AD-ZHX1 (272-432) 12ZHX10 
2 4 2-4 3 2<7)T^f^3- Ki"* 0 
[0 0 2 9] 

ZHX30t^F^^^ZHXlt OffiSffcffi £ fr<Df% 

IS-^Uo ^ttSFY5 2 6 ^ GAL 4 DBDCi^ttfcZHX 1 
O^n-KBE^JSrn-Ki-SpDBD-ZHXl (1 -8 7 3) XiipDBDt 
^SME&Lfco ±l32o^##t±^^-^-^i:Lr^ffl$tt7to -LfSpA 
CT2X{iGAL 4 ADKIfc^SttfcZ HX 3 <D2t &t ar«J»f**t^3R* 
n-mv^o^^^? raat^*^ KiU«ffl$iifc (04) o 
pDBDSr^trV^-^-BS-aSritL^OS^^^^ KT^MKtfeLfcfc 

-#7* l?mtt*^L7t (f-^li^Ltv^v^) 0 £*l 

^itlipDBD-ZHXl (1 -8 7 3) Srttfl/#-^-iftpAD- 
G23XtipAD-ZHX3 (242-488) T«^L^tlO^ ft£ 
-**7^fy^^1I^Uco ±IBpAD-ZHX3 (2 4 2-4 8 8) it 
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ZHX3<7>242~48 8<07 5/t^?:3 - K1"^ 0 
10 0 3 0] 

ZHX1S^ZHX3 <&HO#HtoffiHfEffl*HfE-f-* fca6Kin vitro 
GSTW"»M (t^^J6) Zft-otzo A-o<D~77*$ Y\ 

GST^5rHSn P GEX-5X-K G S TKIJl'&StLfcfc: fZHX3<0 
2 4 2-6 1 5<7)7^WJ$:3-KnpGST-G2 3. GST^K^ 
*tfcH hZHX3r/^f<7)^-Kf^mpGST-ZHX3 (1 
-9 5 6) , &tt*G STICKS *L£fc h ZHX 1 i'W^f^n- K«*ft* 
§§3|-?*& p G ST-ZHX 1 (1 -8 7 3) &^*L-r*M5&B L7t 0 CtLibO^> 

Tto -LIBin vitnTCfflRLfc* 3 5 s -«fflftL/i, MHfZHXlIt GST 
-G2 3MGST-ZHX3 (1 - 9 5 6) iZ^ir^K GST©*tlitt 
-^t^V^t^^ofc (115. WV3M6) o $*>K, _Lf2in vitroT-^ 
IRLfc, 3 5s-ilU, MthZHX3(iGST-ZHXl (1-873 
) GSTO*f:ii^L^v>ii:^^ofc (05, V-^9) 

i^f>OjBf*li, ZHX 1 ti in vivo^in vitroOW^, ZHX3hAr 
[0 0 3 1] 



^HJfcfll-eii. Z HX 1 tt**z:s#:*Bj&-f &o-t\ m& 2-/^4 TV v K 

vXtA (WJ5) ^rfflV^TZHX30^-=ez:S#:0^*M^^^ie>^, Z 
H X 3 ©f/h't^iM V* 4 >W y \LV if^'ft o fc Q p D B DXtt p D B 
D-G2 3m2ooSFY5 2 6 * -«# t Ltfffi Lfco 

Hift>ii$i^f»y7Xn\ pACT2, pAD-G23, MpA 
D-ZHX3 (242-488), pAD-ZHX3 (303-364), RXf 



mWM3 



{±SSE# 2003-3068729 



12002-366512 




-*-s>: 20/ 



PAD-ZHX3 (4 9 8-9 0 3) %-%r%i-%:iiWWkLtZo Z.tih<D~7 ; 7 X 5. K 

*&£-K*3V*Tft5ELfc (06) o pDBD£^tfl'* 0 -*-SI#£JifB^7*^ 

ligLtv^Vi) o Sfcfc. pDBD-G2 3^trl/'f-^-ff^pACT 
2. pAD-ZHX3 (303-364) N MpAD-ZHX3 (4 9 8-9 
0 3) tlTOUti^ #Hr*Hftv»0-;«r?* h v^-Hff£t£^ffi£*L 
fco ttfiBlft^ p AD-G 2 3X(ip AD-ZHX3 (2 4 2 -4 8 8) XfeM 

ttm^tzmmf&p-if 1 ?? y vm&zmLtzo ^tih<D^m±. zhx 

3 fi 242-48 8 <Dm&*frLX fr^-MLfcZlfcJ&l- 2> Z t tfXZ £ -T t *7jk 

to 

ZHX3<^*^e—*^b^^liE-r^^a6^in vitro GST^V^^^ 
frffittfs^tzo f^ff)!i2o^7^^ K> P GEX-5X-lWpGST 
-ZHX 3 (1-956) Z^ti^timmLtZo £flh<D? ^s*? M^MMX 
§%MZ*t, ZLXy)V??-*>-Jz-7TU-X}s^-Xl l zmfcLtZo _tffi in vitro 
xmmZtitz, 3 5s-^H§tL^ Mt:fZHX3liGST-ZHX3 (1 
-9 5 6) ^t^^GST^^Ctt^L^v^^Wo^; (HI7) o *t 

Bs^tc, *?u >fy Mt^ixx^^m^ifsmmM%ii±m^ >ss?n<7)^~?ti 

K^ffi&Lftfr^fz (T-?l*7f;LX^ts:^) 0 £*LfcO*§:fcfcJ\ ZHX3(iin 
vivoRlfiv vitroT*^-*#£ff^&-f & £ ttfXZ Z> CI t *7f;ir 0 
[0 0 3 2] 



^H»J-e«, Z H X 3 F-YAOADi:^ *i:Ef£ffi-r & CI £: £ m-<?z 0 
t h ZHX 1 SiteC^cNF-YA^ffiSffMB^-a^W^Kt U^n-^ 
yy^titz @mff%m2) o ^nmmXte, ZHX30NF-YAi:^TO 
l!:if2-My'j7Fy^fA (I&MI5) ^fflv^Tii^/io 
tL-rtLpDBDXJip YA 1 -2 6 9 1 7^: 2 o 60 1/ * — £ 

l£fflL£ 0 JiffipYAl-2 6 9 (i G A L 4 DBDt Wl-u LfcNF — YA<£>A 
DZ5k3&-f&o -tffip ACT 2, pAD — G2 3 N pAD-ZHX3 (4 9 8 - 



1W4 
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903) , pAD-ZHX3 (242-488) „ pAD-ZHX3 (303- 
3 6 4) . RVp AD-ZHX3 (1 -9 5 6) £ * -»*McK:^JME* 

ti^:, pYAl-2 6 9 ^tfW^^-ff^pACT2, pAD-ZH 
X3 (498-903) XttpAD-ZHX3 (3 0 3-3 6 4) T^RiElfeL 

t^pAD-G23, pAD-ZHX3 (1 — 9 5 6) Xfip AD-ZHX3 ( 
2 4 2-4 8 8) tlffeHtf: # . Ift vHiiW> p-lfJZYis 
mZtltZo ZtibOffim*. ZHX3 fiNF-YAOAD hffiSffMBU -eiT 
4 2-4 8 8<7)T5 ymsa^Cl^SfpffllcS^T^^C t ^^fo 
^f2-M^]7Ky^7A (f^J^^U 5 ) »TNF-YA©ZH 

X3 fco*/hffi2f^ffi K^^f yzmfcLtzo m9i,z7^-rx^^ nf-ya^a 

$l&o p AD— Z HX 3 (2 4 2 -4 8 8) £#tr S F Y 5 2 6 V"J* - 
?-B®t LX&mZinfz 0 GAL 4 DBDKBfc^SftfcNF-YAOiSOBfS 

*Lb<D p-lf?? Y ->^-« tffitt*ftjeLfeo if fj^NF-YA© 

1 4 1 -2 6 9?>T^ /MS^J^tN pYAl-2 6 9X(ipYA14 1-2 

*«U NF-YAO-b'J yf ADI1ZHX3 £ Oft/MBSfP 

[0 0 3 3] 



?L^7^^f7'j7KyXfA (1«#IJ7) ^fflv>TZHX3^?«!: 
&&LtZo GAL 4-^gP^0 5oO=J t°-^p GL 3 -C o n t r o 1 OS 
V4 0 7u*:-?-<D±mi l zWXZtltz, _Lffi 5XGAL4 — pGL3Co n t 
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r o 1 7 s ^ Yt LX^m^fitz (14) 0 2oo 

xyx^-y^U', GAL 4 DBD^^Mt-Sp SG4 2 4. JSLZT 
GAL 4 DBD©C5N«K»^$iifcli h ZHX3 0^- K«ttSr5»t* 
pGAL4 — ZHX3 (1-956) &PI»Lfco Ell O&UTgi 1 fc^fj:^ 
iC. 5XGAL4-pGL3Cont ro 1 RU* $ t &«<7> p G A L 4 - Z 
HX3 (1-956) &HEK29 3 IfflJ^"^^* h 7 ^ ^ f L££:£. ±fS 
A-->7x7--lffittliffliMfl{|4i*1?j^$^o JiSB«#5ffl#t±5 0 n g 
OpGAL4-ZHXl (1 -9 5 6) TW^fLfco *tMWU^ GAL4-^ 
S|5f05^3t?-^<±|BpGL3-Co ntroUpSG4 2 4 3Uip 
GAL4-ZHX3 (1 -9 5 6) -e>7^7i^ Mfct^> ±|2;Vy7x7 
— iffStt»±^kt*^o/i (Ell 0) o £*l «U ±IEGAL4-ZHX 

3 >J1?MI± G A L 4 jft'fr«fi£4Sff WftttbS-CA' v 7 x 9 — tfi&tefc*^ 

$«it^U ZHX3tt(Ef'J7 , l/yt-fc LTfi*:£>< it^Tt 0 
3&W# <b l± -t Of£ ZHX30ZHXU^fn rtM J± <7)3£¥ U "7° V y 

v-mmz>&m^&&fr¥7fr<Dr$m*m<<tz 0 ^mm^a, zhx i <D2 7 2 

~4 2 3<V7$;&gffl&5&&2ft-2>> p CMV — Z H X 3 (2 7 2 -4 3 2) 
«L/; 0 ClO^tiZHX 1©ZHX3 <E>-*fl*ft -Y > £ — Stf 
, ZHX 1 O'JT'Wyt- K*>f >fi#£ ftv* (Yamada, K. , Kawata, H., Mats 
uura, K. , Shou, Z. , Hirano, S. , Mizutani, T. , Yazawa, T. , Yoshino, M. , S 
ekiguchi, T. , Kajitani, T. , and Miyamoto. K. (2002) Biochem. Biophys. Re 
s. Comm. 279, 368-374 ) 0 U-oX, Z.<D* m<7>i&ffl§&W*Z HX 1 <D K 

mmzfrtz (mil) 0 ttsaw^ P c dn a 3 . iHisc-2o*>7^ 

emi4^<|^PL*^ofeo itL^o»*ti, ZHX 
30ZHX1 t<7)s\-TV-^mtl$V 7UvV-ffi&<D'&m0kftX$>2>Zt*& 

•to 

[0 0 3 4] 

Z HX 3 7*V y t- >f > *^Jfet<S fe» ±ffi5XG 
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AL4-pGL3Control £ £ t fc7^*S h\ pGAL4-ZHX 
3 (1-145). pGAL4-ZHX3 (1 4 6-3 0 3). pGAL4-Z 
H X 3 (303-555) XI* pGAL4-ZHX3 (498-903) 

h Ltz (HI 2) o ^363 0 3-5 5 5 <DT $ SWEffl *5&&t& p 
GAL4-ZHX3 (303-555) <7><^, ;i/y7x7-€§tet:fcit*^ 

J: Df£*fflfc#*fOfci&fc:. iitf)lii7x^-77^^ h\ p G A L 4 — 
ZHX3 (303-502) „ pGAL4-ZHX3 (303-364) Xi* p 
GAL4-ZHX3 (3 6 4-5 0 2) fcWSlLfco pGAL4-ZHX3 (3 
0 3 -5 0 2) ^iffil/^-^-y^X^ Kff7>^7x^> L£t §0<^ 
_h|B;Vv'7^^--fe'®tt}±M^^tt7 v c ([HI 2) o Ztlbomiki*. ZHX30 
51*3 0 3-5 0 2<7)T^ym@S^J{± 1 J7 p l^^-9— Stti:iH-e*Sut«:^t 

o 

[0 0 3 5] 

*nifiwe*i. zhx3 ?>s*?M<vimjfoftm&*m'<2>tzt?>K, gfp-z 
hx3I^^ lt. z hx 3 ^iiflit^^aaw 

->^*^^ (NLS) ^7 e>^^^fo7t 0 ^(Dtztb^ GFPt:i^UZH 
X3 0$trt*«J»f$tL^JggS:WHSlt^:o Ztit><D7?X ^ K4HEK2 9 
3»Cf7^7x^ h U ^LTGFPl!6^^>/^®<7)«rt^^tS 
fL^o GFP^W^SO*S:3-Kt4pEGFP-C 1 E 1 l*mJ&£fcK 

is^xmmztitz (mi 3) 0 wsawK, ^szhxs^gfpoc*®^ 

S*i£GFP-ZHX3 (1 -9 5 6) l±«rtfc»fcLfco ZHX3tf>NLS£ 
ft^-t*^*^ §t^^7"7^^K^f7>^7x^Mfc 0 pGFP-Z 
HX 3 (1 -3 0 3) . pGFP-ZHX3 (3 0 3-5 5 5) , WpGFP 
-ZHX3 (555-956) £ h 7^7i^ h Lfcfc pGFP-ZHX 
3 (1 -3 0 3) Rtfp GFP-ZHX3 (3 0 3-5 5 5) ©«*#«fti:Ji 
£Lfc«, fcNSWfc. pGFP — ZHX3 (555-956) £h7>*7^b 
L7tt§, ±|B*^*R»i«*1»fcWfiELfco ittc>OjBr*J± % ZHX3(i2o 
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<7)NLSMtaiy/t^ (NES) t £^1- 0 f/MLSs^v 

FP-ZHX3 (1-107) , pGFP — ZHX3 (364-555) . RU* 
p GFP-ZHX3 (4 9 7-5 5 5) £ h y >X y x. ? h Lfz t £ <D^ ZH 

-107, J&JfA 9 7-5 5 5 <D7 5 /KR^J fc^-fo 
[0 0 3 6] 

±is^»jicT, zhx- imKftm?>'*?n<Dmm*?fi<\ ±iz^tit><D 

9 ^frSME^V 7V 7t-ZHX3 U * LT^ESt! -f > &^ y tf 

>?Lt:o ZHX3 0«/JMSIBK^>f >»±BI1 4K^&$*l& 0 ZHXllH^ 
5 A,, ZHX3(i2o^Znf ; &f-7M5o(OHD^, *-=e=:4#*J& 
JftU NF-YAOADifflMU fLttl*|^t^ 0 £<b^ ZHX 
3 mRNAi±#ji^^|im$tL^ 0 Z.G>f&B>frh* gffl^hkZ, ZHXlM 

zhx3^>m^ s iwic7t ^ zHX7 7^j-«*-e^ 

Ct^io^/:o ZHX 1M ZHX 3 <D£T $ -/HE^J^fflrattti 3 4. 4 
%T?&ofc7^ ±ffi2o<7)Z n f ^-^tf 5o<DHDfefcj5<^£$*L-Cv>fc 
o ZHXlWZHX3<7)F40Znf 1, Znf2, HD1, HD2, HD 3 > 
H D 4 > J&ZPHD5<DT$SWmMfcisW&mmmts *tl?ti5 0. 0, 4 5 
. 5, 6 1. 7. 50. 0. 53. 3, 43. 3, RZf3 3. 3%T?abo7fc 0 -t 
I2HD 4 teM<7) >f > i «J fc^#M£v»*irate?FLfco il<^)/;^ ^ 
'J y ^BMtfiMtoPZ H X 3 6 7 0-71007^ WEffl* KM&t* ( 

BHXtf9) o ±!flZnf*f-7, HD, XOTftttffittttlK^Eg^ 

(ommmzm&tf&Zo e or^/t^t,^, ±sbz n f 7 

&£>'H D <D~mm$ TOO D N Agfi^iJ K&&-t z> <d £ *u ±|3^;v^ ^ > 
Bfc-'J ??HW**;ME^JStefclW«U -e-LT^tt^it(i±fBDBDX«NLS 

(Gehring, W. J., Affolter, M. , and Burglin, T. (1994) Annu. Rev. 
Biochem. 63 , 487-526 30 0 
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[0 0 3 7] 

ZHX3fiZHXl t^TU-mfc*l&J&1-2><D *-=E-g#£fc?& 
fc-fho ZHX3<7)242~48 8 <DT < J ^SE^Jfid flh<D~^mtK£^R 
rH-53"C*& (13 3-7) o ZHXl©ZHX3t<D*€M^tnZiM<7) 
f/hK^'f>liZHX10 2 7 2-4 3 2 <DT < J ItlE^J ^"7 y I: > ^* $ ttfc ( 
IH3~5) o Ztib^MltKD 1 £-g-ir^ HD 1 ©*lirfMtiiv^ ( 
03-9) o HD 1 *^tf J: ^lS«[*«tt**z:fl:Mb^5?i:$*tSo $ <bl~, 
ZHXSWZHXlOjl^NF-YAOADtffiS^n ; AT* tiULIBN 

^ad t^r fir fi^m^m-r^ cms, 9) 0 zhx3onf-ya^ad^o 

(MS, 9)o > ZHX 1WHD 1 ~HD2^it*^tf 2 7 2-5 

6 4^T5/m@B?iJ{i^<^Sfmc&g£$fr& o ZHX1 

(O Z H X 3 t <D^t- u rfM^N F-YAOli^AD t fflUf^fflf * ^ 
W«»4St5fe £ v» $ £ -cab & 0 
[0 0 3 8] 

ZHX3li^V7'V'7t-t^ (Hll 0-1 2) o ZHX3WJ7"V 

^Sti&o ZHX 1 OAfnziMK^ 

vj yi/'yt-Stti^itftli^v^^ ZHX30'J "/V y if- flHfcfc:i5»t**5> 

£3l§j££L£ (Ull) o tfi, ZHX3t±*KWtci;^Uy^-©14 

£ * £f\ <?• Lx±mmm^^itzmmir.mm\:<7)^- b c&&, v -rv y 

t- >«i^C*Si:l4tl> (Yamada, K., Kawata, H., Matsuu 
ra, K. , Shou, Z. , Hirano, S. , Mizutani, T. , Yazawa, T. , Yoshino, M. , Sek 
iguchi, T. , Kajitani, T. , and Miyamoto. K. (2002) Biochem. Biophys. Res. 
Comm. 279, 368-374) Z H X 1 <D V -fVv if- f&i&KB* <7)X*$>2> vl t %m 
m-f&o LfrLft&b, Z H X 3 (OrtM > iil^t: V y V 7 t-ffitt 
£ t Zmm? & it(itl^ 0 Z H X 3 ri*D NA^^ >vn* * SfCfc 
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-YAOADtOfflSffUB K-*^ >> Xtfy/l/^t- K^-f VC** J: 5 fcJi 
[0 0 3 9] 

l£¥«!l«P Mfcti|E¥ U "/ V * "9— L ttit & tb \z * -f 4 
(Hu, X., and Lazar, M. A. (2000) Trends Endocrinol. Metab. 11, 6-10 ^ 
) o ZtibV&m^limS i n 3 A/B, fc* h >7*T-te^ I/-*, 

^7t- (N-CoR) /-9--f H">>^#^H»jrSr#tr 0 ZH 
Xlffil^^W^ffcLt, «f)ti2o^'j^7t-, BS69S 
Z/ATF-IP (^1) £*n-^>^L£ (Hateboer, G. , Gennissen, A., R 
amos, Y. F. M. , Kerkhoven, R. M. , Sonntag-Buck, V. , Stunnenberg, H. G. , 
and Bernards. R. (1995) EMB0 J. 14, 3159-3169 l£) 0 BS6 9 f±*i 2 
8 9R7fy^^;^^-f^5 E 1 A?>'*?M<DADtW&1fcS.'V£mi-2>? 
>s*?%tLxmfc£titZo BS 6 9f±, tis&fr&JiZlt^ BS690M 

-tZ>Z.tt>&&2tlX\<*2> (Masse link, H., and Bernards, R. (2000) Oncogen 
e 19, 1538-1546) 0 **JHWfc„ ATF-IP(±, RNA*'^7-€I I*o 
x.>*fy( A£^tf\ m*(DlfrW-%m (TFI IEMTFI I H) <7)\,*<-Dfr<D 
tffiKftm-f & (DeGraeve, F. , Bahr, A., Chatton, B. , and Kedinger, C 
. (2000) Oncogene 10, 1807-1819) 0 Z HX 1 mf Z H X 3 "fV 
-bLXl*tzb< b%, Ztib<7)&V ?Vv*S—bffiM&mirZ>Z.btfX%, * 

[0 0 4 0] 

ZbK, ZHXlSOfZHXaoW^liNF-YAffllftffl^W^m* 
o NF-Yli*7^f^-^-, p 3 0 ORtfp 3 0 0/itAMP)Sfxl/> 

> h-jgf^ WC^K-RDtH^ (P/CAF) tiif^i 
fc**$R^S*L-CV»a (Mantovani, R. (1999) Gene 239, 15-27) 0 #K N h 
>T-t^;V h7>^7x7-t*iMff^ P/CAFIiNF-YAtM^ t 

> *E^Wfc^fcNF-Y«^#*5&j£?-;& (Mantovani, R. (1999) Gene 239, 
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15-27) o ^*u9>X-> ZHX1> ZHX3> S^NF-YAi^SftM^ 
^l?^liN F - Y^fSt^f it^ i K^^o #JxJf. ZHXlXliZH 
X3©^y\ XtW^fi> P/CAFOiffiNF-Y^OWmfc^&Xiitft 

[0 0 4 1] 

ZHX3 mRNAI±flWl:M$tL-?>^ ML MffimKiSV* 

*) : &<§£mZinZ>Z.ti!>*t>frotz (HI 2) 0 ZHX3 mRNA^i^li 

t$A%te9, 3 0 2 bpm, * LTJtfB;*:!; $ ft Z HX 3 <Dmi>*£ 
%0bmzx»$>2>o t h ZHX 3 aW5=Foa5***ii hyyA^o^x^ K:j; V)M 

btft>frvtzo ioitli, ZHX3ilf5 : f-{i^N7 ,, n^ Kt fyy A^/cijf- 
Oae-tLT^tSifc^to ZHX 3 cDNAW)??l'tf Klfi^Jti 

KLfc, ^fr^;^ i^h^^i?<7)mRNAIi, ^ZHX3il^)mR 
10 0 4 2] 

fcJ5£Lfc (Ell 3) o ZHX302O0NL S. Zti^ftll~l 0 7. M4 
9 7-5 5 5£>T^ym@S3W&o*:o ^r<D~^X\ ±fSG F P Wtt^Stifc Z 
HX30498~956(7)T^ 7 WJttlH^ttt^ < % ^USMlbKltCJS 
*El-& 0 GFP^X(iNLS^^< GFP-ZHX li^^y/^fi*^: 
#KJSHfiE-*"& (HI 3) o iOCtti. ZHX 3<Z>fIl**±NE S 
1"o ^-*U9>£. Z HX 3 (i 1 o WrtK 2 SMI OONE S 4r#tr 
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fi> ±IBN L S tittafeT ^ / SS$£<*> ? ^ * * - tc^r y t? y ? $ tt/c £ £ 

^RfcWSIU ^LXZKfrhMfa%frh1&^m : TZfo& (Kaffman, A., and 
O'Shea, E. K. (1999) Annu. Rev. Cell Dev. Biol. 15, 291-339) 0 L#>L& 
^<b, ZHX3C2O0NLS , -e-LTJ2Wfcfc#$ 

*l£N E S tiffiRtt*^ $ * v^-e, Z H X 3 lim^&ft £ tzZ><7)m<Dfr 

[0 0 4 3] 

SEQUENCE LISTING 
<110> Japan Science and Technology Corporation 
<120> ^WS^ZHXS 
<130> PS02-1225 
<160> 35 

<170> Patentln version 3. 1 

<210> 1 

<211> 956 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ala Ser Lys Arg Lys Ser Thr Thr Pro Cys Met He Pro Val Lys 

15 10 15 

Thr Val Val Leu Gin Asp Ala Ser Met Glu Ala Gin Pro Ala Glu Thr 

20 25 30 

Leu Pro Glu Gly Pro Gin Gin Asp Leu Pro Pro Glu Ala Ser Ala Ala 

35 40 45 

Ser Ser Glu Ala Ala Gin Asn Pro Ser Ser Thr Asp Gly Ser Thr Leu 

50 55 60 

Ala Asn Gly His Arg Ser Thr Leu Asp Gly Tyr Leu Tyr Ser Cys Lys 
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65 



70 



75 



80 



Tyr Cys Asp Phe Arg Ser His Asp Met Thr Gin Phe Val Gly His Met 

85 90 95 

Asn Ser Glu His Thr Asp Phe Asn Lys Asp Pro Thr Phe Val Cys Ser 

100 105 110 

Gly Cys Ser Phe Leu Ala Lys Thr Pro Glu Gly Leu Ser Leu His Asn 

115 120 125 

Ala Thr Cys His Ser Gly Glu Ala Ser Phe Val Trp Asn Val Ala Lys 

130 135 140 

Pro Asp Asn His Val Val Val Glu Gin Ser He Pro Glu Ser Thr Ser 
145 150 155 160 

Thr Pro Asp Leu Ala Gly Glu Pro Ser Ala Glu Gly Ala Asp Gly Gin 

165 170 175 

Ala Glu He He He Thr Lys Thr Pro He Met Lys He Met Lys Gly 

180 185 190 

Lys Ala Glu Ala Lys Lys He His Thr Leu Lys Glu Asn Val Pro Ser 

195 200 205 

Gin Pro Val Gly Glu Ala Leu Pro Lys Leu Ser Thr Gly Glu Met Glu 

210 215 220 

Val Arg Glu Gly Asp His Ser Phe He Asn Gly Ala Val Pro Val Ser 
225 230 235 240 

Gin Ala Ser Ala Ser Ser Ala Lys Asn Pro His Ala Ala Asn Gly Pro 

245 250 255 

Leu He Gly Thr Val Pro Val Leu Pro Ala Gly He Ala Gin Phe Leu 

260 265 270 

Ser Leu Gin Gin Gin Pro Pro Val His Ala Gin His His Val His Gin 

275 280 285 

Pro Leu Pro Thr Ala Lys Ala Leu Pro Lys Val Met He Pro Leu Ser 
290 295 300 
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Ser He Pro Thr Tyr Asn Ala Ala Met Asp Ser Asn Ser Phe Leu Lys 
305 310 315 320 

Asn Ser Phe His Lys Phe Pro Tyr Pro Thr Lys Ala Glu Leu Cys Tyr 

325 330 335 

Leu Thr Val Val Thr Lys Tyr Pro Glu Glu Gin Leu Lys He Trp Phe 

340 345 350 

Thr Ala Gin Arg Leu Lys Gin Gly He Ser Trp Ser Pro Glu Glu He 

355 360 365 

Glu Asp Ala Arg Lys Lys Met Phe Asn Thr Val He Gin Ser Val Pro 

370 375 380 

Gin Pro Thr He Thr Val Leu Asn Thr Pro Leu Val Ala Ser Ala Gly 
385 390 395 400 

Asn Val Gin His Leu He Gin Ala Ala Leu Pro Gly His Val Val Gly 

405 410 415 

Gin Pro Glu Gly Thr Gly Gly Gly Leu Leu Val Thr Gin Pro Leu Met 

420 425 430 

Ala Asn Gly Leu Gin Ala Thr Ser Ser Pro Leu Pro Leu Thr Val Thr 

435 440 445 

Ser Val Pro Lys Gin Pro Gly Val Ala Pro He Asn Thr Val Cys Ser 

450 455 460 

Asn Thr Thr Ser Ala Val Lys Val Val Asn Ala Ala Gin Ser Leu Leu 
465 470 475 480 

Thr Ala Cys Pro Ser He Thr Ser Gin Ala Phe Leu Asp Ala Ser He 

485 490 495 

Tyr Lys Asn Lys Lys Ser His Glu Gin Leu Ser Ala Leu Lys Gly Ser 

500 505 510 

Phe Cys Arg Asn Gin Phe Pro Gly Gin Ser Glu Val Glu His Leu Thr 

515 520 525 

Lys Val Thr Gly Leu Ser Thr Arg Glu Val Arg Lys Trp Phe Ser Asp 
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530 



535 



540 



Arg Arg Tyr His Cys Arg Asn Leu Lys Gly Ser Arg Ala Met He Pro 
545 550 555 560 

Gly Asp His Ser Ser He He He Asp Ser Val Pro Glu Val Ser Phe 

565 570 575 

Ser Pro Ser Ser Lys Val Pro Glu Val Thr Cys He Pro Thr Thr Ala 

580 585 590 

Thr Leu Ala Thr His Pro Ser Ala Lys Arg Gin Ser Trp His Gin Thr 

595 600 605 

Pro Asp Phe Thr Pro Thr Lys Tyr Lys Glu Arg Ala Pro Glu Gin Leu 

610 615 620 

Arg Ala Leu Glu Ser Ser Phe Ala Gin Asn Pro Leu Pro Leu Asp Glu 
625 630 635 640 

Glu Leu Asp Arg Leu Arg Ser Glu Thr Lys Met Thr Arg Arg Glu He 

645 650 655 

Asp Ser Trp Phe Ser Glu Arg Arg Lys Lys Val Asn Ala Glu Glu Thr 

660 665 670 

Lys Lys Ala Glu Glu Asn Ala Ser Gin Glu Glu Glu Glu Ala Ala Glu 

675 680 685 

Asp Glu Gly Gly Glu Glu Asp Leu Ala Ser Glu Leu Arg Val Ser Gly 

690 695 700 

Glu Asn Gly Ser Leu Glu Met Pro Ser Ser His He Leu Ala Glu Arg 
705 710 715 720 

Lys Val Ser Pro He Lys He Asn Leu Lys Asn Leu Arg Val Thr Glu 

725 730 735 

Ala Asn Gly Arg Asn Glu He Pro Gly Leu Gly Ala Cys Asp Pro Glu 

740 745 750 

Asp Asp Glu Ser Asn Lys Leu Ala Glu Gin Leu Pro Gly Lys Val Ser 
755 760 765 
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Cys Lys Lys Thr Ala Gin Gin Arg His Leu Leu Arg Gin Leu Phe Val 

770 775 780 

Gin Thr Gin Trp Pro Ser Asn Gin Asp Tyr Asp Ser He Met Ala Gin 
785 790 795 800 

Thr Gly Leu Pro Arg Pro Glu Val Val Arg Trp Phe Gly Asp Ser Arg 

805 810 815 

Tyr Ala Leu Lys Asn Gly Gin Leu Lys Trp Tyr Glu Asp Tyr Lys Arg 

820 825 830 

Gly Asn Phe Pro Pro Gly Leu Leu Val He Ala Pro Gly Asn Arg Glu 

835 840 845 

Leu Leu Gin Asp Tyr Tyr Met Thr His Lys Met Leu Tyr Glu Glu Asp 

850 855 860 

Leu Gin Asn Leu Cys Asp Lys Thr Gin Met Ser Ser Gin Gin Val Lys 
865 870 875 880 

Gin Trp Phe Ala Glu Lys Met Gly Glu Glu Thr Arg Ala Val Ala Asp 

885 890 895 

Thr Gly Ser Glu Asp Gin Gly Pro Gly Thr Gly Glu Leu Thr Ala Val 

900 905 910 

His Lys Gly Met Gly Asp Thr Tyr Ser Glu Val Ser Glu Asn Ser Glu 

915 920 925 

Ser Trp Glu Pro Arg Val Pro Glu Ala Ser Ser Glu Pro Phe Asp Thr 

930 935 940 

Ser Ser Pro Gin Ala Gly Arg Gin Leu Glu Thr Asp 
945 950 955 

<210> 2 
<211> 522 
<212> PRT 

<213> Rattus norvegicus 
<400> 2 
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Cys Ser Phe Leu Ala Lys Thr Pro Glu Gly Leu Ser Leu His Asn Ala 

15 10 15 

Lys Cys His Ser Gly Glu Ala Ser Phe Leu Trp Asn Val Thr Lys Pro 

20 25 30 

Asp Asn His Val Val Val Glu Gin Ser Val Pro Glu Asn Ala Ser Ser 

35 40 45 

Ser Val Leu Ala Gly Glu Ser Thr Glu Gly Thr Glu He He He Thr 

50 55 60 

Lys Thr Pro He Met Lys He Met Lys Gly Lys Ala Glu Ala Lys Lys 
65 70 75 80 

He His Met Leu Lys Glu Asn Ala Pro Thr Gin Pro Gly Gly Glu Ala 

85 90 95 

Leu Pro Lys Pro Leu Ala Gly Glu Thr Glu Gly Lys Glu Gly Asp His 

100 105 110 

Thr Phe He Asn Gly Ala Thr Pro Val Ser Gin Ala Ser Ala Asn Ser 

115 120 125 

Thr Lys Pro Pro His Thr Ala Asn Gly Pro Leu He Gly Thr Val Pro 

130 135 140 

Val Leu Pro Ala Gly He Ala Gin Phe Leu Ser Leu Gin Gin Pro Thr 
145 150 155 160 

Val His Pro Gin His His Pro His Gin Pro Leu Pro Thr Ser Lys Ala 

165 170 175 

Leu Pro Lys Val Met He Pro Leu Ser Ser He Pro Thr Tyr Asn Ala 

180 185 190 

Ala Met Asp Ser Asn Ser Phe Leu Lys Asn Ser Phe His Lys Phe Pro 

195 200 205 

Tyr Pro Thr Lys Ala Glu Leu Cys Tyr Leu Thr Val Val Thr Lys Tyr 

210 215 220 

Pro Glu Glu Gin Leu Lys He Trp Phe Thr Ala Gin Arg Leu Lys Gin 
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225 



230 



235 



240 



Gly He Ser Trp Ser Pro Glu Glu He Glu Asp Ala Arg Lys Lys Met 

245 250 255 

Phe Asn Thr Val He Gin Ser Val Pro Gin Pro Thr He Thr Val Leu 

260 265 270 

Asn Thr Pro Leu Val Ala Ser Ala Gly Asn Val Gin His Leu He Gin 

275 280 285 

Ala Ala Leu Pro Gly His Ala Val Gly Gin Pro Glu Gly Thr Ala Gly 

290 295 300 

Gly Leu Leu Val Thr Gin Pro Leu Met Ala Asn Gly Leu Gin Ala Ser 
305 310 315 320 

Ser Ser Ser Leu Pro Leu Thr Thr Ala Ser Val Pro Lys Pro Thr Ala 

325 330 335 

Ala Pro He Asn Thr Val Cys Ser Asn Thr Thr Ser Ala Val Lys Val 

340 345 350 

Val Asn Ala Ala Gin Ser Leu Leu Thr Ala Cys Pro Ser He Thr Ser 

355 360 365 

Gin Ala Phe Leu Asp Ala Asn He Tyr Lys Asn Lys Lys Ser His Glu 

370 375 380 

Gin Leu Ser Ala Leu Lys Gly Ser Phe Cys Arg Asn Gin Phe Pro Gly 
385 390 395 400 

Gin Ser Glu Val Glu His Leu Thr Lys Val Thr Gly Leu Ser Thr Arg 

405 410 415 

Glu Val Arg Lys Trp Phe Ser Asp Arg Arg Tyr His Cys Arg Asn Leu 

420 425 430 

Lys Gly Thr Arg Ala Met Val Pro Gly Glu His Gly Ser Val Leu He 

435 440 445 

Asp Ser Val Pro Glu Val Pro Phe Pro Leu Ser Ser Lys Val Pro Glu 
450 455 460 
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Val Pro Cys Val Pro Thr Ala Thr Ser Leu Val Ser His Pro Ala Thr 
465 470 475 480 

Lys Arg Gin Ser Trp His Gin Thr Pro Asp Phe Thr Pro Thr Lys Tyr 

485 490 495 

Lys Glu Arg Ala Pro Glu Gin Leu Arg Val Leu Glu Ser Ser Phe Ala 

500 505 510 

Gin Asn Pro Leu Pro Pro Glu Glu Glu Leu 
515 520 

<210> 3 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<400> 3 

agcttcccga attctgcag 19 
<210> 4 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<400> 4 

tcgactgcag aattcggga 19 
<210> 5 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<400> 5 

gtggcagaca caggcagtg 19 
<210> 6 
<211> 25 
<212> DNA 
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<213> Artificial sequence 
<400> 6 

ggccggatcc cagactggcc agtcc 25 
<210> 7 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<400> 7 

cctgagcagc attccaacg 19 
<210> 8 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<400> 8 

cttcttggtc tcctcagcat tcac 24 
<210> 9 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 9 

gtgattgtca ccatggccag 20 
<210> 10 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 10 

gaaggagttc ttcaggaagc 20 
<210> 11 
<211> 30 
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<212> DNA 

<213> Artificial sequence 
<400> 11 

ccgggaattc ctgagcagca ttccaacgta 30 
<210> 12 
<211> 28 
<212> DNA 

<213> Artificial sequence 
<400> 12 

ccggggatcc agcccttcaa gttccggc 28 
<210> 13 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<400> 13 

ccggggatcc agatttctta tttttgtaga tgc 33 
<210> 14 
<211> 29 
<212> DNA 

<213> Artificial sequence 
<400> 14 

ccgggaattc tcccctgagg agattgagg 29 
<210> 15 
<211> 35 
<212> DNA 

<213> Artificial sequence 
<400> 15 

ccgggaattc tacaaaaata agaaatctca tgaac 35 
<210> 16 
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<211> 28 



<212> DNA 



<213> Artificial sequence 



<400> 16 



ccggggatcc ggaccagctg atcccctg 



28 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<400> 17 

gtgggctgag gcacagactg 20 
<210> 18 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<400> 18 

ccaatcatga agataatgaa aggc 24 
<210> 19 
<211> 10 
<212> DNA 

<213> Artificial sequence 
<400> 19 

aattcccggg 10 
<210> 20 
<211> 9 
<212> DNA 

<213> Artificial sequence 
<400> 20 

gatcccggg 9 
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<210> 21 

<211> 12 

<212> DNA 

<213> Artificial sequence 

<400> 21 

tatggaattc gc 12 

<210> 22 

<211> 14 

<212> DNA 

<213> Artificial sequence 

<400> 22 

catggcgaat tcca 14 

<210> 23 

<211> 28 

<212> DNA 

<213> Artificial sequence 

<400> 23 

ccgggaattc ggaccagctg atcccctg 28 

<210> 24 

<211> 30 

<212> DNA 

<213> Artificial sequence 

<400> 24 

ccgggaattc atggccagca agaggaaatc 30 

<210> 25 

<211> 29 

<212> DNA 

<213> Artificial sequence 

<400> 25 
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ccggggatcc cagggggatc atcactttg 



29 



<210> 26 

<211> 29 

<212> DNA 

<213> Artificial sequence 

<400> 26 

ccggggatcc tggcttggcc acgttccac 29 

<210> 27 

<211> 29 

<212> DNA 

<213> Artificial sequence 

<400> 27 

ccggggatcc tggcttggcc acgttccac 29 

<210> 28 

<211> 32 

<212> DNA 

<213> Artificial sequence 

<400> 28 

ccggggatcc tgggtcttta ttaaagtctg tg 32 

<210> 29 

<211> 30 

<212> DNA 

<213> Artificial sequence 

<400> 29 

ccgggaattc acctttgtat gcagtgggtg 30 

<210> 30 

<211> 30 

<212> DNA 

<213> Artificial sequence 
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<400> 30 



ccgggaattc acctttgtat gcagtgggtg 



30 



<210> 31 

<211> 30 

<212> DNA 

<213> Artificial sequence 

<400> 31 

ccgggaattc acctttgtat gcagtgggtg 30 

<210> 32 

<211> 30 

<212> DNA 

<213> Artificial sequence 

<400> 32 

ccgggaattc acctttgtat gcagtgggtg 30 

<210> 33 

<211> 27 

<212> DNA 

<213> Artificial sequence 

<400> 33 

aattccacca cactggatcc ctggtac 27 

<210> 34 

<211> 25 

<212> DNA 

<213> Artificial sequence 

<400> 34 

ggcatcttgc aacaccacag tcttc 25 

<210> 35 

<211> 25 

<212> DNA 
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<213> Artificial sequence 



<400> 35 



catgcatggt gtggtggatt tcctc 



25 



fc: h ZHX3<7)MiJ$tL^>T^ ;m§m<VK b ZHX 1 t <Ditm.*7ji-tmx~$>2> 
o ZHX3MZHX 1<DT< ;m.mmZik§iir2>o 2^<DZnf*:?—yRTf 

i<7)^r^ y -/^^-t-o -ett-TtL. 114-642, 242-615, &?>*4 9 5 
-9 5 6<7)t h ZHX30TS y&BB^Jfc*ft&-*-&, ^o->G 5 S^G 2 3 

, mckiaao 3 9 5 commzti&T $ ym.w&\*7FiTo 



thZHX3 mRNA<DmM%"l$&7FlrmX~$>&o ZtLjftlO V- >{±, 
^»»**€»Jil«$^fc2Ai gO#'J A + -RNA££-tf 0 t>fX7-*-lik 

b "Coffin t"^-to v->i> <kK; v^v2, m ; v->3, i/->4, 
- > 9 , mm ; p->io, « ; 1 „ i^iUR ; > 1 2 „ am ; 1^ 

->13, ipm ; i/->i4, /Mir ; w>i5, mm ; v- > 1 6 > £jfiL3&, 



it2-^^fyv y Ky^tAX(iGST^vr-)>M»^ ZHX1S 
tKZHXSF^O^/jN^-rn-i^bK^^^OlwJ^^^i-lll-e^^o thZHX 

vV**;W±, GAL 4 DBDKB^Ut h ZHX302 4 2-4 8 8 
<DT$ ;m&&l*§&kt&, pDBD — G2 3, RXf p A C T 2 
*tr»*fcJfcifcL;fc* -f-tL-etL. (3-1??*? h~>^— IfSftOiiiJnL^cm^ 



[HI 2] 



[0 3] 



[0 4] 
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^12-^^7'; y Ky^f AXIiG S T^Vf ^ >M^fflv^c, ZHX11 

nzBxsmom^T-u-Amth^^ y<n>mfc*7F-?mx*$>z> 0 t h zhx 

3MGAL4 AD-ZHX3M^f£%^0^^te;£im^1-o Znf. 
HD, RtfEte, -ett-Ttt, ^>^-7-f >35T-*7— 7, ***K*>fV, ROf 
5 >»-'J yfKtt^to S'aK/l'MU G A L 4 DBDfc 

■teLfcfc hZHX -K«**^Si-*^ pDBD-ZHXl (1-8 

73) . st; p a c t 2 ot^^^ttfit t itt ifc -e-tt-rtu 
7^ h v^-- t*^tt^iiijnL^0 ? ^<b<7)^v^^^i- o 



*f 2-A>fr'J y Fv^f AXIiG S T7;v^^ ZHX IS 

t; Z H X 3 FlOf /hAf nlif ^ ><O|W!;££^-t0-C'&&o GST^V 
yfr%f*m^?z, Z HX 1 S^Z HX 3 flOin vitro<7)Af nrtMo in 
vitro-e|pR£*Lfc3 5 S-«»$*Lfe, h ZHX U(iZHX3 ^ *i 

^UGSTO* 1 , 5, &U r GSTfcl»£'LfcZHX3«>2 

4 2-61 5?>T^ y^SS^iJ 3) > thZHX3 b 

ZHX1 (W>9) ^ V/^^K^n- KE^J*^tr*b7Tn-^lf-Xt>f 

ffiU f U10%SDS-PAGEi:i l)##fLfco ffiSfiMB /Wi*- 



112-^^] y Fy^fAXliGST^V^^^Mv^;, ZHX3W 

S/h^^-a^bK^^r ><DfflM*m-$~mx$>2>o t b zhxsmgal 4 

AD-ZHX3»^#l6!»<O0»^t±^fii^i-o Znf. HD, &tFEI±, 



ft2-^^/V y KyXfAXttGST^/vVM^iV^;, ZHX3<7> 



[0 5] 



[0 6] 



[0 7] 
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fc, ZHX3<7)in vitro^^^-i^bo in vitroTiISR£*L*: % 3 5 s -MM 
Ztifz, ^StfZHX3^ ^L7tGST<7)^ (P->2) XiiGSTt:i 
-£-L£fc: h ZHX3 *>s*?M;<D£n- KSB^J (V^->3) ^^tfb77n-7 

[HI 8] 

*tf 2-'\-f v Kv^-rA^v>^NF-YAS.O f ZHX3F H l<7)>ISi:fpfflK 
^>WV7e>^t@T'|)S. thZHX3WGAL4 AD-ZHX 

i"o +XO r -©->;'>K/Wi, GAL 4 DBDfcllteLfcNF-YAOJSteflSK 
^ VSrHm-T^, pYAl — 2 6 9 > ^p A C T 2 OJfe*£-*>*fc#trBW 

[HI9] 

^ >©7 7 My^-^iKtm^^ho nf-yamgal4 dbdi:^l 
, htia^ffls.TONA^K^^^^^i-o 

v>-**;Wi. pDBDX^ GAL 4 AD fcltt£"Lfcfc h Z HX 3 <*> 2 4 2 ~ 
4 8 ySBEB)*5&S , **.» pAD-ZHX3 (2 4 2-4 8 8) W 

[mi o] 

ZHXSIififVyVyt- -T?&££fc£^-|H-e&&o HEK2 9 3«*2 
n g<0p R L-CMV, 50ng© (*7A±^f) S V 4 0 "/n^e- ^ 
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-i \s>7 7- 4 v KlI^^ ? SlJI 100ngO5XGAL4-pGL3 Co 
n t r o 1 Xfip G L3-Cont ro 1 V^-Z--??* < h7>^7 
-x^htfco pSG4 2 4MpGAL4-ZHX3 (1 -9 5 6) it, ^fif 
G A L 4 DBD<7)^MGAL4 DBDt:i!^L^H h ZHX3^3 
- K@e?!!£3§5H-£o 10 0 %<7)^tii, *rti<?fi, 5 0 ng^p SG4 2 4W^ 

[Hill] 

Z HX 3 l^?'J ^1/ 7 t-t^^ i t ^^fit^^o HEK2 9 3M£2 
n g?)p R L-CMV, 50ng<7) (77 y AiitC^i") SV40yn^-^-^ 
^^f^yF»^- 100ngO5XGAL4-pGL3 Cont 
r o 1 Wl?-*-:/^ 5 K, ^?^;t<7)p CMV-ZHX 1 (2 4 2 -4 3 
2) ^7X5 KT'*h7>^7x^ h L£ Q -7°9^^ K (2 0 2 n g) <D%t 
Sfi. 'Z^Xfrtitf, p c DN A 3 . 1 H i s -C 2<7)«JKJ: i?P0£*Wt o 
1 0 0%<Dm*. 5 0ng«pSG4 2 4M5 0ngOpcDNA3. lHi 
s -C 2 <7)#^ET^*5tt^ ^f-^-^^^ K^n^-^-ff^CTj^tifc 
o h7>^7x^y 3 >4 8W, ±fS«£H!J|XU ^ LT* * 5 
Wn^/7x7- «tf fttt £ Safe Ltio * * v 7 ^ y - €fgttli^t<0|| 
^K£v>T*7^v-f*-7-;i^>7^ - -tf fg-tt ic i ^ jE^-fk $ ft tz o ^ tL-T *KD 7J 

■to 

[mi 2] 

ZHX3 WJ7>7t- K*>f XO&^Srjrcf E|-C&£o p SG4 2 4Rlf 
$t^l^pGAL4-ZHX3i»i, *-*L-r*L, GAL 4 DBDO^£ 
l/GAL 4 DBDtB^Ut h Z H X 3 O $ t r i ^^tlfr^Hat S 

[mi 3] 

HEK2 9 3W:^tt^ZHX30iMWimr>^7-^©^*^ 
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-rm-e&& 0 g f p (Dfrxi* g f p <DCjfcm^m&2tif Z ^m^ntz 

ZHX3^W^f^n- K-T^,, ^7^5 K (300ng) £HEK2 9 
3*0/61:: h 9 ^X7x^ h LTto h v^7jc^'>3 >4 8 UfP*^ GFPM^ 

4] 

ZHX3<7)^fgK^^r >£^1-|UT*&&o Znf> 5» * 7 -f ^5^-*^-- 7 ; 
>; ID, NF-YAkOffiS^ K*-f > ; RD, 'j^Pyf - K^-f > ; N 
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[mi] 

ZHX3 1 : MASKRKSTTPCMIPVKTVVLQDASMEAQPAET^ 60 

ZHXl 1 :MASRRKSTTPCMV-L-ASE-QDPDLE-LISD-LDEGP-PVLTPVENTRAESISSDEETVHE 54 
*** ******** ** * * *** * * 

+-H»+-f ++++ M H i ++++++++ ++++++++++ 

ZHX3 61: GSTLANGHRSTLDGYLYSCKYCDFRSHDMTQFVGHMNSEHTDF 120 

ZHXl 55 : SVDSDNQQNKKVEG-GYECKYCTPQTPDLNMFTFHVDSEHPNVVLNSSyVCVECNFLTKR 113 

* * * **** * * * * *** ** * ** * 

++++++++++++ 

ZHX3 121: PEGLSLHNATCHSGEASFVWNVAKPDNHVWEQSIPESTSTPDLAGEPSAEGADGQAEI I 180 
ZHXl 114 : YDALSEHNLKYHPGEENFKLTMVKRNNQTIFEQTINDLTFDGSFVKEENAEQAES-TEVS 172 
** ** * ** * * * ** * * * *** * 

ZHX3 181:ITKTPIMKIMKGKAEiUCKIHTLKENVPSQPVGEALPKLSTGEMEVREGDHSFINGAVP 240 
ZHXl 173 : SSGISISKTPIMKMMKNKVENKRIAVHHNSV-EDVPE-EK-ENEIKPDREEIVENPSSSA 229 

* * * * * * * * * * 

ZHX3 241: QASASSAKNPHAiUIGPLIGTVPVLPAGIAQFLSLQQQPPVHAQHHVHQPLPTAKALPKVM 300 
ZHXl • 230 : SESNTSTSIVNRIHPSTASTV-VTPAAVLPGLA-QVITAVSAQQNSN — L IPKVL 280 

* * ***** * * * ** * *** 

ZHX3 301 : IP LSSIPTYNA^SNSFLpTSFHKFPYPTK^ 360 
ZHXl 281 : IPV SmTYNAAtttra ^ ^ 340 
** ******** * * 5TTP ****** * *" M ** ★** ★ *★★ ***** * 

ZHX3 361 : J^HSPEEICEOARKKMFNTVX 420 



TPEEVEEARRKQraGTVHTVPQ-TIWIPTHISTGSNG^ QIVGQP — 394 

ZHX3 421: TGGGLLVTQPLMANGLQATSSPLPLTVTSVPKQPGVAPINTVCSNTTSAVKVVNAAQSLL 480 

ZHXl 395: GLVLTQYAGTNTLPVT-APIALTVAGVPSQNNIQKSQVPAAQPTAETKPATAAVPTS 450 

** ** * * * * *** ** * m * * ** 

ZHX3 
ZHXl 



ZHX3 
ZHXl 



*~*" ***" ** * ***** *"*" * * *** 



555? 541 :^SDRRYHC^KGS^IPGDHSSTTTDS^ 600 

ZHXl 511 * W^SPTRYNORNSK SNOCLHLNNDSSTTI — j — ID-S-SDRTTE-fi— PWHT-A-nP — 557 
**** ** ** * *** ** * ***** 

ZHX3 601: KRQSWHQTPDFT PTKYKERAPEOLRA LESSFAQNPLPIiDEEIiDRI.RSETKMTRRRTnfiWF 660 

ZHXl 558: K-QSWNPFPDFT P5KFKEKTAfiOLRVli6ASFLN 616 

* *** ***** v * ** *★** * Y ** **★★ *** v ****1^** ** 

ZHX3 661: SERRKKyNAEET KKAEENASOEEEEAAEDEGGEEDT.AfiET.RVSflRtJnST.PiMP.QgHTT.aPP 720 

ZHXl 617: TE-KKKSKALKEE KMEID — ESNAGSSKEEAGETSPADE-SGAPKSG STGKICKKT-PE- 670 
* ** 5 * * ***** ** * 



721: KVSPIK INLKNLRVTEANGRNE IPGLGACDPEDDE SNKLAEQLPGKVSCK KTAOORHLLR 780 
671: OLHMLKSAF — VR-TOWPSPEEYDiq^-ESGLARTD-IVSWF-GDTRYAWK-M-NL KW 722 



*** *** ** ** — *-*■ — *— *■ — 

ZHX3 841: VI APGNRELLQpYYMTHK^ILYEEDLONLCDKTOMS SOQVKOWFAEKMGEETRAVADTGSE 900 
ZHXl 777: KFK^-AlLft^ 833 

ZHX3 901 : DQGPGTGELTAVHKGMGDTYSEVSENSESWEPRVPEAS SEPFDTS SPQAGRQLETD 956 
ZHXl 834 :SNE-EEDEV~ID-DQEED-EEETDDSDTWEP~PRHVKRKLSKSDD 873 
* * * *** * * 
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[0 2] 



12345678 



9 10 11 12 13 14 15 16 




ZHX1 



Znfl Znf2 HD1 HD2 HD3 BED4 HDS 




pAD-ZHXl (142-873) 

pAD-ZHXl (272-873) 
pAD-ZHXl (565-873) 
pAD-ZHXl (272-564) 

pAD-ZHXl (272-432) 
pAD-ZHXl (430-564) 
pAD-ZHXl (345-463) 



142- 



272 



565 



873 

873 

•873 
• 873 




Interaction with 
ZHX3 (G23) 

+ 
+ 

+ 
+ 
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[04] 



ZHX3 

Znfl Znf2 HD1 HD2 HD3 E HIM HD5 




956 
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Interaction with 
ZHX1 (1-873) 



pAD-G23 242- 
pAD-ZHX3 (242-488) 242- 



615 



-488 



pAD-ZHX3 (303-364) 303 364 

p AD-ZHX3 (498-903) 498 — 



903 



+ 
+ 



[El 5] 



35 S-ZHX1 



12 3 



7 8 9 




[136] 



ZHX3 

ZnH Znf2 HD1 HD2 HD3 £ HD4 HD5 




956 



pAD-G23 



242- 



615 



pAD-ZHX3 (242-488) 242 488 

p AD-ZHX3 (303-364) 303 364 

PAD-ZHX3 (498-903) 498 



903 



Interaction with 
ZHX3 (G23) 

+ 
+ 
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[HI8] 



ZHX3 



Znfl Znf2 HD1 HD2 HD3 E HJD4 HD5 




956 



Interaction with 
NF-YA1-269 



pAD-ZHX3 (1-956) 1 ■ 
pAD-G23 

pAD-ZHX3 (242-488) 
pAD-ZHX3 (303-364) 
pAD-ZHX3 (498-903) 

[El 9] 



242- 



242- 



-488 



303 364 

498 — 



615 



•956 



+ 
+ 
+ 



903 



1 




SID 
DBD 



Interaction with 
346 ZHX3 (242-488) 



pYAl-269 1- 
pYAl-140 1- 
pYAl-112 1- 
pYA 1 41-269 
pYA172-269 
PYA205-269 



140 



-112 
141 



172 



205' 



269 



-269 



-269 



-269 
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pGAL4-ZHX3 (1-956) 0 10 25 50 0 50 

pSG424 50 40 25 0 50 0 

5xGAL4-GL3 Control pGL3-Contro! 

[mil] 




pCMV-ZHXl (272-432) 0 0 10 25 50 

pSG424 pGAL4-ZHX3 (1-956) 
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[Ell 2] 
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GFP-ZHX3 (303-555) 




GFP-ZHX3 (108-145) 




GFP-ZHX3 (364-555) 



GFP-ZHX3 (1-956) 




GFP-ZHX3 (555-956) 




GFP-ZHX3 (146-303) 




GFP-ZHX3 (497-555) 




GFP-ZHX3 (1-303) 




GFP-ZHX3 (1-107) 




GFP-ZHX3 (303-502) 
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[Ell 4] 



Znfl Znf2 



ZHX3 

HDl HD2 HD3 E HD4 HD5 




956 



DD 

ID 

RD 

NLS1 1 
NLS2 



242 488 

242 488 



107 



303 502 



497 — 555 
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mm 

mm] &mmt>i>vgMzn,to lt^^'j ri/^t- 1 Lxmm-rz z 
zhxi t&^mir%?>'*?n<v&m*ft^tz 0 

3^ n - - > yjBLTfz ?V*?- KE?iJ & 8yc Lfc £ I5?iJ#-s§- 1 b$u%> 
MM%?>'*?M-t) s &&21ntZo Z<D*>s*?W (ZHX3) (i. ZHXUH 
^IC, 2^y>^7r/**- (Znf) -=ef— 7X^5 oo* ^ * > ( 

HDs) 4r^* % , ^^JStt^^-t^-^^^^H^o^o 
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!&wmm<D^ mm 2002-366512 

^ft#-^- 50201916910 

nm'M mm±m 0090 

fEJ&B ¥j£l 4^12^190 

[ftffiB] ¥Jfcl4^12/U8B 
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